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Mission Overview

STS-107: Providing 24/7 Space Science Research

Space shuttle mission STS-107, the 28th flight of the space shuttle Columbia and the 113th
shuttle mission to date, will give more than 70 international scientists access to both the
microgravity environment of space and a set of seven human researchers for 16
uninterrupted days.

The STS-107 crew. Seated in front are astronauts Rick Husband, commander, and
Willie McCool, pilot. Standing are (from left) mission specialists Dave Brown, Laurel
Clark, Kalpana Chawla, Mike Anderson (payload commander) and payload specialist

llan Ramon, representing the Israeli Space Agency.

Columbia’s 16-day mission is dedicated to a mixed complement of competitively selected
and commercially sponsored research in the space, life and physical sciences. An
international crew of seven, including the first Israeli astronaut, will work 24 hours a day in
two alternating shifts to carry out experiments in the areas of astronaut health and safety;
advanced technology development; and Earth and space sciences.
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The Spacehab Research Double Module is prepared for flight
at Kennedy Space Center



STS-107 Shuttle Press Kit

{‘.‘-. .
N\Q?}A National Aeronautics and
&> Space Administration

When Columbia is launched from Kennedy Space Center’s Launch Pad 39A it will carry a
SPACEHAB Research Double Module (RDM) in its payload bay. The RDM is a pressurized
environment that is accessible to the crew while in orbit via a tunnel from the shuttle’s
middeck. Together, the RDM and the middeck will accommodate the majority of the
mission’s payloads/experiments. STS-107 marks the first flight of the RDM, though
SPACEHAB Modules and Cargo Carriers have flown on 17 previous space shuttle
missions.

Astronaut Rick Husband (Colonel, USAF) will command STS-107 and will be joined on
Columbia’s flight deck by pilot William “Willie” McCool (Commander, USN). Columbia will
be crewed by Mission Specialist 2 (Flight Engineer) Kalpana Chawla (Ph.D.), Mission
Specialist 3 (Payload Commander) Michael Anderson (Lieutenant Colonel, USAF), Mission
Specialist 1 David Brown (Captain, USN), Mission Specialist 4 Laurel Clark (Commander,
USN) and Payload Specialist 1 llan Ramon (Colonel, Israeli Air Force), the first Israeli
astronaut.

STS-107 marks Husband’s second flight into space — he served as pilot during STS-96, a
10-day mission that saw the first shuttle docking with the International Space Station.
Husband served as Chief of Safety for the Astronaut Office until his selection to command
the STS-107 crew. Anderson and Chawla will also be making their second spaceflights.
Anderson first flew on STS-89 in January 1998 (the eighth Shuttle-Mir docking mission)
while Chawla flew on STS-87 in November 1997 (the fourth U.S. Microgravity Payload
flight). McCool, Brown, Clark and Ramon will be making their first flights into space.
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STS-107 Payload Specialist llan Ramon, from Israel, trains on equipment at
SPACEHAB, Cape Canaveral, Fla.
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The seven crewmembers will work in two shifts throughout their 16 days in space. The Red
Shift will include Husband, Chawla, Clark and Ramon, while the Blue Shift will include
McCool, Brown and Anderson. The seven astronauts will work round-the-clock to complete
a multidisciplinary research program involving 32 payloads with 59 separate investigations.
Under an agreement with NASA, SPACEHAB, Inc. has marketed 18 percent of the
module’s capacity of 9,000 pounds to international and industry commercial users from
around the world — NASA research will utilize the remaining 82 percent of the payload
capacity.

Experiments in the SPACEHAB RDM include nine commercial payloads involving 21
separate investigations, four payloads for the European Space Agency with 14
investigations, one payload/investigation for ISS Risk Mitigation and 18 payloads
supporting 23 investigations for NASA’s Office of Biological and Physical Research
(OBPR).

In the physical sciences, three studies inside a large, rugged chamber will examine the
physics of combustion, soot production and fire quenching processes in microgravity.
These experiments will provide new insights into combustion and fire-suppression that
cannot be gained on Earth. An experiment that compresses granular materials, in the
absence of gravity, will further our understanding of construction techniques. This
information can help engineers provide stronger foundations for structures in areas where
earthquakes, floods and landslides are common. Another experiment will evaluate the
formation of zeolite crystals, which can speed the chemical reactions that are the basis for
chemical processes used in refining, biomedical and other areas. Yet another experiment
will use pressurized liquid xenon to mimic the behaviors of more complex fluids such as
blood flowing through capillaries.
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At SPACEHAB, Cape Canaveral, Fla., members of the STS-107 crew
familiarize themselves with experiments and equipment for the mission.
Pointing at a piece of equipment (center) is Mission Specialist Laurel Clark.
At right is Mission Specialist Kalpana Chawla.

In the area of biological applications, two separate OBPR experiments will allow different
types of cell cultures to grow together in weightlessness to enhance their development of
enhanced genetic characteristics — one will be used to combat prostate cancer, the other to
improve crop yield. Another experiment will evaluate the commercial usefulness of plant
products grown in space. A facility for forming protein crystals more purely and with fewer
flaws than is possible on Earth may lead to a drug designed for specific diseases with fewer
side effects. A commercially sponsored facility will house two experiments to grow protein
crystals to study possible therapies against the factors that cause cancers to spread and
bone cancer to cause intense pain to its sufferers. A third experiment will look at developing
a new technique of encapsulating anti-cancer drugs to improve their efficiency.

Other studies will focus on changes, due to spaceflight, in the cardiovascular and
musculoskeletal systems; in the systems which sense and respond to gravity; and in the
capability of organisms to respond to stress and maintain normal function. NASA is also
testing a new technology to recycle water prior to installing a device to recycle water
permanently aboard the International Space Station.
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The European Space Agency (ESA), through a contract with SPACEHAB, is flying an
important payload focused on astronaut health, biological function and basic physical
phenomena in space. These experiments will address different aspects of many of the
same phenomena that NASA is interested in, providing a more thorough description of the
effects of spaceflight, often in the same subjects or specimens. ESA will perform seven in-
flight experiments, and one ground-based, on the cardiopulmonary changes that occur in
astronauts. Additional ESA biological investigations will examine bone formation and
maintenance; immune system functioning; connective tissue growth and repair; and
bacterial and yeast cell responses to the stresses of spaceflight. A special facility will grow
large, well-ordered protein and virus crystals that are expected to lead to improved drug
designs. Another will study the physical characteristics of bubbles and droplets in the
absence of the effects of Earth’s gravity.

SPACEHARB is also making it possible for universities, companies and other government
agencies to do important research in space without having to provide their own spacecraft.
The Canadian Space Agency is sponsoring three bone-growth experiments, and is
collaborating with ESA on two others. The German Space Agency will measure the
development of the gravity-sensing organs of fish in the absence of gravity. A university is
growing ultra-pure protein crystals for drug research. Another university is testing a
navigation system for future satellites. The U.S. Air Force is conducting a communications
experiment. Students from six schools in Australia, China, Israel, Japan, Liechtenstein and
the United States are probing the effects of spaceflight on spiders, silkworms, inorganic
crystals, fish, bees and ants, respectively.



STS-107 Shuttle Press Kit

l\lﬂl!‘-‘,\A National Aeronautics and
Space Administration

}-.

Columbia's payload bay doors are ready to be closed for mission STS-107. Installed
inside are the Hitchhiker Bridge, a carrier for the Fast Reaction Experiments
Enabling Science, Technology, Applications and Research (FREESTAR) that

incorporates eight high priority secondary attached shuttle experiments, plus the
SHI Research Double Module (SHI/RDM), also known as SPACEHAB.

There are also experiments in Columbia’s payload bay, including three attached to the top
of the RDM: the Combined Two-Phase Loop Experiment (COM2PLEX), Miniature Satellite
Threat Reporting System (MSTRS) and Star Navigation (STARNAV). There are six
payloads/experiments on the Hitchhiker pallet — the Fast Reaction Experiments Enabling
Science, Technology, Applications and Research (FREESTAR), which is mounted on a
bridge-like structure spanning the width of the payload bay. These six investigations look
outward to the Sun, downward at Earth’s atmosphere and inward into the physics of fluid
phenomena, as well as testing technology for space communications.

FREESTAR will hold the Critical Viscosity of Xenon-2 (CVX-2), Low Power Transceiver
(LPT), Mediterranean Israeli Dust Experiment (MEIDEX), Space Experiment Module (SEM-
14), Solar Constant Experiment-3 (SOLCON-3) and Shuttle Ozone Limb Sounding
Experiment (SOLSE-2). The SEM is made up of 11 separate student experiments from
schools across the U.S. and is the 14™ flight of a SEM on the space shuttle.

Additional secondary payloads are the Shuttle lonospheric Modification with Pulsed Local
Exhaust Experiment (SIMPLEX) and Ram Burn Observation (RAMBO).
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Summary Timeline

(Last Updated: Dec. 8, 2002)

Below is a brief outline of what each STS-107 crewmember will be doing on any given
Flight Day during their mission. For a more detailed overview of the daily activities of any
crewmember, please see the daily Execute Package. Details on the various experiments,
listed below by acronym, can be found in this press kit beginning on p. x or online at
http://spaceflight.nasa.gov/shuttle

Common Experiment Acronyms:

ARMS - Advanced Respiratory Monitoring System

AST - Astroculture

BACTER - Bacterial Physiology & Virulence on Earth and in Microgravity (BIOPACK)
BDS - Biotechnology Demonstration System

BIOKN - microgravity influences on bacterial growth(BIOPACK)

BIOPACK - ESA facility to conduct biological experiments (eight total)

LSP - Laminar Soot Process (in Combustion Module)

MEIDEX - Mediterranean Israeli Dust Experiment (payload bay instrument)

MGM - Mechanics of Granular Materials

MIST - Water Mist Fire Suppression (in Combustion Module)

MPFE - Microbial Physiology Flight Experiments

PCBA - Portable Clinical Blood Analyzer

PhAB4 - Physiology and Biochemistry Team (four experiments)

SOFBALL - Structures of Flame Balls at Low Lewis-numbers (in Combustion Module)
SOLSE - Shuttle Ozone Limb Sounding Experiment (payload bay instrument)

STARS - Space Technology and Research Students (six international student experiments
on Columbia’s middeck)

STROM - bone marrow stromal cells (BIOPACK)
VCD - Vapor Compression Distillation

YSTRS - Yeast Cells Under Stress (BIOPACK)
ZCG - Zeolite Crystal Growth
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ED1:

Blue Team:

McCool - post-launch activities, sleep
Brown - post-launch activities, sleep

Anderson - post-launch activities, sleep

Red Team:

Husband - Columbia post-launch configurations, SOLSE activation, attitude maneuvering
Chawla - Spacehab activation, BDS set-up

Clark - Spacehab activation; ARMS set-up and Rebreathe experiment

Ramon - Spacehab activation; MEIDEX set-up, ARMS set-up and Rebreathe experiment;
PhAB4 set-up

FD2:
Blue Team:

McCool - Spacehab set-up, BIOPACK (Leukin) and MEIDEX

Brown - Spacehab set-up, ARMS (muscle), MEIDEX ops and PhAB4 set-up

Anderson - ARMS (rebreathe and muscle), MEIDEX check-out, STARS activation and
PhAB4 set-up

Red Team:

Husband - SOLSE

Chawla - ZCG, MGM, BIOPACK (bones) and BDS

Clark - BDS, AST, ZCG, OSTEO, CIBX and ARMS (muscle)
Ramon - PhAB4, MEIDEX, ARMS (muscle), AST and MPFE
FD3:

Blue Team:

McCool — PCBA, MEIDEX and ARMS

Brown - ARMS (pulmonary), PhAB4 and MEIDEX

Anderson - PhAB4 and ARMS (pulmonary)

10
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Red Team:

Husband - MEIDEX, PCBA, various systems and experiments checks
Chawla — VCD, BDS, MGM set-up and activation, and ZCG

Clark - PhAB4, OSTEO and ARMS (pulmonary)

Ramon — AST, PhAB4, ARMS (pulmonary) and MPFE check

FDA4:

Blue Team:

McCool - attitude maneuvering for MEIDEX
Brown - LSP, MEIDEX and PhAB4
Anderson - LSP, PhAB4 and PCBA

Red Team:

Husband - attitude maneuvering for MEIDEX and SOLSE
Chawla - LSP, VCD, AST, MGM and BIOPACK (Bones)
Clark — ZCG, PhAB4, BDS, VCD and CIBX

Ramon - PhAB4, MEIDEX, LSP, MPFE and PCBA

FD5:

Blue Team:

McCool - attitude maneuvering for SOLCON and MEIDEX, and PhAB4
Brown - LSP and MEIDEX

Anderson - LSP

Red Team:

Husband - attitude maneuvering for SOLCON and MEIDEX, and PhAB4
Chawla - attitude maneuvering, MGM, PhAB4, AST and LSP

Clark - BDS, VCD, AST, OSTEO and MPFE

Ramon - ZCG, LSP, MEIDEX, LSP and PCBA

11
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FDG:

Blue Team:

McCool - attitude maneuvering for SOLSE, SOLCON and MEIDEX
Brown - LSP and MEIDEX

Anderson - LSP, MGM and PCBA

Red Team:

Husband - attitude maneuvering for SOLCON and SOLSE

Chawla - MEIDEX, ZCG, VCD, attitude maneuvering for SOLSE, and MGM
Clark - BDS, AST, VCD, OSTEO and BIOPACK (Bones)

Ramon - PhAB4 stow, LSP, MEIDEX, SOLSE and MPFE

FD7: (includes some off duty time for all seven crewmembers)

Blue Team:

McCool - SOLSE, attitude maneuvering for MEIDEX
Brown - MEIDEX

Anderson - LSP

Red Team:

Husband - attitude maneuvering

Chawla — LSP and SOFBALL

Clark - VCD, BDS, OSTEO and AST
Ramon - ZCG, LSP, MPFE and SOFBALL
FD8:

Blue Team:

McCool - attitude maneuvering for SOLCON and MEIDEX, and ARMS
Brown - SOFBALL and ARMS (pulmonary and muscle)

Anderson - SOFBALL and ARMS

12
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Red Team:

Husband - attitude maneuvering for MEIDEX, and OSTEO
Chawla - MEIDEX, SOFBALL and VCD

Clark - ZCG, BDS, ARMS (pulmonary), MPFE, VCD and AST
Ramon - ARMS (pulmonary and muscle), MEIDEX and SOFBALL

FD9:

Blue Team:
McCool - ARMS and attitude maneuvering for SOLSE, SOLCON and MEIDEX
Brown - SOFBALL and ARMS

Anderson - ARMS (pulmonary and muscle)

Red Team:

Husband - attitude maneuvering for SOLSE

Chawla - BDS, BIOPACK (Bacter), SOFBALL

Clark - ARMS (pulmonary and muscle), AST and OSTEO
Ramon - MEIDEX, SOFBALL, ARMS and AST

FD10:

Blue Team:

McCool - attitude maneuvering for SOLCON and MEIDEX
Brown - SOFBALL and MEIDEX

Anderson - SOFBALL and MGM

Red Team:

Husband - attitude maneuvering for MEIDEX

Chawla - ZCG, MGM, SOFBALL and AST

Clark - BDS, BIOPACK (Bacter), OSTEO and MPFE
Ramon - SOFBALL

13
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FD11:

Blue Team:

McCool - attitude maneuvering for MEIDEX, and BIOPACK (STROM, BIOKN and YSTRYS)
Brown - SOFBALL and MEIDEX

Anderson - SOFBALL and MGM

Red Team:

Husband - attitude maneuvering for MEIDEX and SOLCON
Chawla - SOFBALL

Clark - BIOPACK (YSTRS), ZCG, BDS and PhAB4

Ramon - AST, MEIDEX, PhAB4 and PCBA

FD12:

Blue Team:

McCool - attitude maneuvering for SOLSE, and PCBA

Brown - SOFBALL, PhAB4, and attitude maneuvering

Anderson - PhAB4 and SOFBALL shutdown

Red Team:

Husband - orbiter systems and experiments checks, SOLSE, PCBA
Chawla - MIST and BDS

Clark - BDS, PhAB4, AST and MPFE deactivation

Ramon - MIST, MEIDEX and PhAB4

FD13: (includes some off duty time for all seven crewmembers)

Blue Team:

McCool - orbiter systems and experiments checks
Brown - PhAB4 and PCBA

Anderson - BCR, PhAB4 and MEIDEX

14
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Red Team:

Husband - attitude maneuvering and PCBA
Chawla - MIST

Clark - ZCG, BDS and PhAB4

Ramon - PhAB4, MIST and AST

FD14:

Blue Team:
McCool - BIOPACK (YSTRS), SOLSE, PhAB4 and PCBA
Brown - ARMS (pulmonary and muscle)

Anderson - MIST and ARMS

Red Team:

Husband - attitude maneuvering for MEIDEX, PCBA and PhAB4
Chawla - BDS and PhAB4

Clark - ARMS (pulmonary and muscle) and ZCG

Ramon - MEIDEX and ARMS

FD15:

Blue Team:

McCool - ARMS, MIST, SOLSE and OMS engine burn

Brown - MIST, ARMS and PCBA

Anderson - ARMS (pulmonary and muscle) and MEIDEX

Red Team:

Husband - OMS engine burn and attitude maneuvering, SOLSE
Chawla - ZCG, OMS engine burn and MEIDEX

Clark - BDS, OMS engine burn and ARMS

Ramon - ARMS (pulmonary and muscle)

15
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FD16:

Blue Team:

McCool - BIOPACK (YSTRS), SOLSE, attitude maneuvering, Flight Control System
checkout and Reaction Control System hotfire

Brown - ARMS teardown and stow, MEIDEX, MIST shutdown and cabin stow

Anderson - MIST shutdown and cabin stow

Red Team:

Husband - Flight Control System checkout, Reaction Control System hotfire, attitude
maneuvering and cabin stow

Chawla - Flight Control System checkout, attitude maneuvering for MEIDEX, cabin stow
and ZCG stow

Clark - BDS, Flight Control System checkout, Reaction Control System hotfire, cabin stow,
ZCG powerdown and PhAB4 stow

Ramon - cabin stow, MEIDEX and PhAB4 stow
FD17:

Blue Team:

McCool - Ku stow, ergometer stow, cabin stow, SOLSE deactivate, cabin stow, deorbit prep
and landing

Brown - cabin stow, Spacehab teardown and entry prep, deorbit prep and landing
Anderson - cabin stow, Spacehab teardown and entry prep, deorbit prep and landing
Red Team:

Husband - deorbit prep and landing

Chawla - deorbit prep and landing

Clark - deorbit prep and landing

Ramon - deorbit prep and landing

16
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Mission Profile

Crew

Commander:

Pilot:

Mission Specialist 1:
Mission Specialist 2:
Mission Specialist 3:
Mission Specialist 4:

Rick D. Husband

William C. McCool

David M. Brown

Kalpana Chawla

Michael P. Anderson (Payload Commander)
Laurel B. Clark

Payload Specialist: llan Ramon

Launch

Orbiter: Columbia (OV-102)

Launch Site: Kennedy Space Center Launch Pad 39A
Launch Window: 2.5 Hours

Altitude: 150 Nautical Miles

Inclination: 39 Degrees

Duration: 15 Days, 22 Hours, 17 Minutes

Vehicle Data

Shuttle Liftoff Weight:

Orbiter/Payload Liftoff
Weight:

Orbiter/Payload Landing
Weight:

Software Version:

452,842 Ibs.
263,701 Ibs.

232,788 Ibs.

Ol-29

17
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Space Shuttle Main Engines:

SSME 1: 2055 SSME 2: 2053 SSME 3: 2049
External Tank: ET-93A (Super Light Weight Tank)

SRB Set: BI116PF

Shuttle Aborts

Abort Landing Sites

RTLS: Kennedy Space Center Shuttle Landing Facility
TAL: Primary — Moron; Alternates Zaragoza, Ben Guerir
AOA: Edwards Air Force Base, California

Landing
Landing Date: February 1, 2003
Primary Landing Site: Kennedy Space Center Shuttle Landing

Facility

18
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Crewmembers

Commander: Rick D. Husband

Rick Husband, 45, a colonel in the U.S. Air Force, is a test
pilot and veteran of one spaceflight. He will serve as
commander for STS-107. Husband received a bachelor of
science in mechanical engineering from Texas Tech
University in 1980 and a master of science in mechanical
engineering from California State University-Fresno in 1990.
As commander, Husband will be responsible for the overall
conduct of the mission. During the mission, he will be
maneuvering Columbia as part of several experiments in the
shuttle's payload bay that will focus on the Earth and the Sun.
He will also be the senior member of the Red Team and will
work with the following experiments: European Research In
Space and Terrestrial Osteoporosis (ERISTO); Mediterranean
Israeli Dust Experiment (MEIDEX); Osteoporosis Experiment in Orbit (OSTEO); the
Physiology and Biochemistry Team (PhAB4) suite of experiments, which includes Calcium
Kinetics, Latent Virus Shedding, Protein Turnover and Renal Stone Risk; and Shuttle
Ozone Limb Sounding Experiment (SOLSE-2). Husband will also land Columbia at the end
of the mission.

Selected by NASA in December 1994, Husband served as the pilot of STS-96 in 1999 - a
10-day mission during which the crew performed the first docking with the International
Space Station. He has logged more than 235 hours in space.

19
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Pilot: William C. McCool

William C. McCool, 41, a commander in the U.S. Navy, is
a former test pilot. He will serve as pilot for STS-107. He
received a bachelor of science in applied science from the
U.S. Naval Academy in 1983, a master of science in
computer science from the University of Maryland in 1985,
and a master of science in aeronautical engineering from
the U.S. Naval Postgraduate School in 1992. McCool, as a
member of the Blue Team, will work with the following
experiments: European Space Agency (ESA) Advanced
Respiratory Monitoring System (ARMS); ESA Biopack
(eight experiments); Mediterranean Israeli Dust
Experiment (MEIDEX); and the Physiology and
Biochemistry Team (PhAB4) suite of experiments, which
includes Calcium Kinetics, Latent Virus Shedding, Protein
Turnover and Renal Stone Risk. He will also be responsible for maneuvering Columbia
as part of several experiments mounted in the shuttle's payload bay.

Selected by NASA in April 1996, McCool will be making his first spaceflight.

20
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Payload Commander: Michael P. Anderson

Michael P. Anderson, 43, a lieutenant colonel in the U.S. Air
Force, is a former instructor pilot and tactical officer, and a
veteran of one spaceflight. He will serve as Payload
Commander and Mission Specialist 3 for STS-107. As
payload commander he is responsible for the success
(management) of the science mission aboard STS-107.
Anderson received a bachelor of science in
physics/astronomy from University of Washington in 1981 and
a master of science in physics from Creighton University in
1990. Anderson, as a member of the Blue Team, will work
with the following experiments: European Space Agency
Advanced Respiratory Monitoring System (ARMS));
Combustion Module (CM-2), which includes the Laminar Soot
Processes (LSP), Water Mist Fire Suppression (MIST) and Structures of Flame Balls at
Low Lewis-number (SOFBALL) experiments; Mediterranean Israeli Dust Experiment
(MEIDEX); Mechanics of Granular Materials (MGM); and the Physiology and Biochemistry
Team (PhAB4) suite of experiments, which includes Calcium Kinetics, Latent Virus
Shedding, Protein Turnover and Renal Stone Risk.

Selected by NASA in December 1994, Anderson flew on STS-89 in 1998 - the eighth
Shuttle-Mir docking mission. Anderson has logged over 211 hours in space.

21
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Mission Specialist 1: David M. Brown

David M. Brown, 46, a captain in the U.S. Navy, is a naval
aviator and flight surgeon. He will serve as Mission Specialist
1 for STS-107. Brown received a bachelor of science in
biology from the College of William and Mary in 1978 and a
doctorate in medicine from Eastern Virginia Medical School in
1982. Brown, as a member of the Blue Team, will work with
the following experiments: European Space Agency
Advanced Respiratory Monitoring System (ARMS));
Combustion Module (CM-2), which includes the Laminar Soot
Processes (LSP), Water Mist Fire Suppression (MIST) and
Structures of Flame Balls at Low Lewis-number (SOFBALL)
experiments; Mediterranean Israeli Dust Experiment
(MEIDEX); and the Physiology and Biochemistry Team
(PhABA4) suite of experiments, which includes Calcium
Kinetics, Latent Virus Shedding, Protein Turnover and Renal Stone Risk.

Selected by NASA in April 1996, Brown will be making his first spaceflight.
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Mission Specialist 2: Kalpana Chawla

Kalpana Chawla, 41, is an aerospace engineer and an FAA
Certified Flight Instructor. Chawla will serve as Flight
Engineer and Mission Specialist 2 for STS-107. She received
a bachelor of science in aeronautical engineering from Punjab
Engineering College, India, in 1982, a master of science in
aerospace engineering from the University of Texas-Arlington
in 1984, and a doctorate in aerospace engineering from the
University of Colorado-Boulder in 1988. As a member of the
Red Team, Chawla, with CDR Rick Husband, will be
responsible for maneuvering Columbia as part of several
experiments in the shuttle's payload bay. Chawla will also
work with the following experiments: Astroculture (AST);
Advanced Protein Crystal Facility (APCF); Commercial Protein Crystal Growth
(CPCG_PCF); Biotechnology Demonstration System (BDS); ESA Biopack (eight
experiments); Combustion Module (CM-2), which includes the Laminar Soot Processes
(LSP), Water Mist Fire Suppression (MIST) and Structures of Flame Balls at Low Lewis-
number (SOFBALL) experiments; Mechanics of Granular Materials (MGM); Vapor
Compression Distillation Flight Experiment (VCD FE); and the Zeolite Crystal Growth
Furnace (ZCG).

Selected by NASA in December 1994, Chawla was the prime robotic arm operator on STS-
87 in 1997, the fourth U.S. Microgravity Payload flight. STS-87 focused on how the
weightless environment of space affects various physical processes. Chawla has logged
more than 376 hours in space.
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Mission Specialist 4: Laurel Blair Salton Clark

Laurel Clark, 41, a commander (captain-select) in the U.S.
Navy and a naval flight surgeon, will be Mission Specialist 4
on STS-107. Clark received a bachelor of science in zoology
from the University of Wisconsin-Madison in 1983 and a
doctorate in medicine from the same school in 1987. Clark, as
a member of the Red Team, will work with the following
experiments: European Space Agency (ESA) Advanced
Respiratory Monitoring System (ARMS); Astroculture (AST-1
and 2); Biotechnology Demonstration System (BDS); ESA
Biopack (eight experiments); Application of Physical &
Biological Techniques to Study the Gravisensing and
Response System of Plants: Magnetic Field Apparatus
(Biotube-MFA); Closed Equilibrated Biological Aquatic System (CEBAS); Commercial ITA
Biological Experiments (CIBX); the Microbial Physiology Flight Experiments Team (MPFE)
experiments, which include the Effects of Microgravity on Microbial Physiology and
Spaceflight Effects on Fungal Growth, Metabolism and Sensitivity to Antifungal Drugs;
Osteoporosis Experiment in Orbit (OSTEO); the Physiology and Biochemistry Team
(PhABA4) suite of experiments, which includes Calcium Kinetics, Latent Virus Shedding,
Protein Turnover and Renal Stone Risk; Sleep-Wake Actigraphy and Light Exposure
During Spaceflight (SLEEP); and the Vapor Compression Distillation Flight Experiment
(VCD FE).

Selected by NASA in April 1996, Clark will be making her first spaceflight.
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Payload Specialist 1: llan Ramon

llan Ramon, 48, a colonel in the Israeli Air Force, is a fighter
pilot who will be the only payload specialist on STS-107.
Ramon received a bachelor of science in electronics and
computer engineering from the University of Tel Aviv, Israel,
in 1987. Ramon, as a member of the Red Team, will be the
prime crewmember for the Mediterranean Israeli Dust
Experiment (MEIDEX), a multispectral camera that will
measure small dust particles (dust aerosols) in the
atmosphere over the Mediterranean and the Saharan coast of
the Atlantic. He will also be working with the following
experiments: European Space Agency Advanced Respiratory
Monitoring System (ARMS); Astroculture (AST-1 and 2);
Biological Research in Canister - Development of Gravity
Sensitive Plant Cells in Microgravity (BRIC); Combustion
Module (CM-2), which includes the Laminar Soot Processes (LSP), Water Mist Fire
Suppression (MIST) and Structures of Flame Balls at Low Lewis-number (SOFBALL)
experiments; the Microbial Physiology Flight Experiments Team (MPFE) experiments,
which include the Effects of Microgravity on Microbial Physiology and Spaceflight Effects on
Fungal Growth, Metabolism and Sensitivity to Anti-fungal Drugs; the Physiology and
Biochemistry Team (PhAB4) suite of experiments, which includes Calcium Kinetics, Latent
Virus Shedding, Protein Turnover and Renal Stone Risk; and Space Technology and
Research Students Bootes (STARS Bootes).

Ramon was selected as a Payload Specialist by the Israeli Air Force in 1997 and approved
by NASA in 1998. He reported for training at the NASA Johnson Space Center in Houston
in July 1998 and will be making his first spaceflight.
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Payloads

SPACEHAB Research Double Module (RDM)

SPACEHAB Inc.’s Research Double Module (RDM) is making its first flight on STS-107.
The RDM is a pressurized aluminum habitat that is carried in the space shuttle’s cargo bay
to expand working space aboard the shuttle. The RDM is connected to the shuttle middeck
by a pressurized access tunnel. Boeing-Huntsville performed the RDM'’s systems
integration for SPACEHAB and serves as the company’s mission integration contractor.
SPACEHAB Single Modules outfitted for research or logistics and Double Modules outfitted
for logistics have flown on 15 space shuttle missions to date.

The SPACEHAB Research Double Module (RDM) and pressurized access tunnel
are lowered toward Columbia's payload bay.
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The RDM is approximately 20 feet long, 14 feet wide, and 11 feet high. Outfitted as a state-
of-the-art laboratory, it has a pressurized volume of 2,200 cubic feet and can hold up to 61
space shuttle middeck lockers (up to 60 pounds and 2 cubic feet each) plus six Double
Racks (1,400 pounds and 45 cubic feet each). The RDM also can accommodate
International Space Station Payload Racks (ISPRs). The Module has two viewports and
can carry powered rooftop payloads (three on STS-107) using feed-through plates in the
module ceiling. The RDM, which has a payload capacity of 9,000 pounds, will carry about
7,500 pounds of research payloads on STS-107. An additional 800 pounds of SPACEHAB-
integrated payloads are flying on the shuttle middeck, making a total of 8,300 pounds of
research payloads on STS-107.
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STS-107 crewmembers check out equipment in the SPACEHAB RDM. Mission
Specialist Kalpana Chawla (left) holds a data manual while Mission Specialist David
Brown stretches out on the floor to get a closer look during the Crew Equipment
Interface Test activities, which include equipment and payload familiarization.

The RDM provides investigators with the latest in telemetry and command control
capabilities that are compatible with the International Space Station. The Module provides
payload data downlink services via the shuttle’s Ku-band communication system,
increasing available downlink bandwidth up to 25 Mbps. It is equipped with an enhanced
environmental control system designed for a four-person load capability, a key requirement
to support round-the-clock crew operations on STS-107.

The Module provides AC and DC power plus air and water cooling for experiments. STS-
107 payloads using time-critical components, such as biological samples, require access to
the RDM for loading as late as L-31 hours before launch. SPACEHAB will be loading
approximately 40 percent of the payloads for STS-107 on the RDM after the Module is
installed in the shuttle cargo bay and the shuttle is on the launch pad.
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STS-107 Payload Commander Michael Anderson checks equipment
during training at SPACEHAB.

SPACEHAB's flight services contract with NASA provides the company with 12 percent of
the RDM’s payload capacity to sell to commercial customers on STS-107.

SPACEHAB'’s commercial payloads on the mission include:

*

Advanced Respiratory Monitoring System (ARMS), European

Space Agency: ARMS is an investigation of pulmonary and
cardiovascular changes in humans during rest and exercise in early and
later phases of spaceflight. The ARMS facility measures gas compositions
during inspiration and expiration of different gas mixtures, heart rate, blood
pressure and respiratory rate. STS-107 is the first flight of ARMS. For
more information, see the ARMS section in this press Kkit.

Closed Equilibrated Biological Aquatic System (CEBAS), DLR
(German Space Agency): CEBAS, a middeck payload, is a habitat for
aquatic organisms and serves as a facility for conducting microgravity
experiments in zoology, botany, developmental biology and ecosystems
research. CEBAS flew on STS-89 and STS-90.
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* Miniature Satellite Threat Reporting System (MSTRS), U.S. Air Force:
This payload is a communications technology demonstration developed by
the Air Force Research Laboratory in Albuquerque, N.M. STS-107 is the
first flight of MSTRS.

* Commercial Macromolecular Protein Crystal Growth
(CMPCG),University of Alabama-Birmingham Center for Biophysical
Science and Engineering (UAB CBSE) and SPACEHAB: CPMG is a
commercial facility sponsored by SPACEHAB, which has partnered with
UAB CBSE to use the CMPCG facility for the production of large, high-
quality protein crystals under controlled conditions in microgravity.

Primary customers are the National Space Development Agency of Japan,
Canadian Space Agency, and Donald Danforth Plant Science Center.

* Combined 2-Phase Loop Experiment (COM2PLEX), European Space
Agency: The COM2PLEX rooftop test facility is designed to investigate
the behavior of capillary-pumped loops in microgravity. The facility will
demonstrate three different two-phase loops by transporting different
amounts of heat from evaporator to condenser and radiating heat into
space. STS-107 is the first flight of COM2PLEX.

* STARS-Bootes: For information see the STARS Student Experiments.

* STARNAYV Star Navigation Experiment, Texas A&M University:
This experiment, a rooftop payload, is d